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§ 15.    Theory of Corrugated Waves.
The theory of gratings is usually given in a form applicable only to the case where the alternate parts are transparent and opaque.    Even then it is very improbable that the process of simply including the transparent parts and excluding the opaque parts in the integrations of § 11 gives an accurate result.    The condition of things in actual gratings is much more complicated, and all that can with confidence be asserted is the approximate periodicity in the interval a.    The problem thus presents itself—to determine  the course of events on the further side of the plane z = 0 when the amplitude and phase over that plane are periodic functions of x\ and the first step in the solution
would naturally be to determine the effect corresponding to the infinitesimal strip ydx over which the amplitude and phase are constant. In Fig. 20 QQ' represents the strip in question, of which the effect is to be estimated at P, viz. (0,0,5);
If we assume the law of secondary wave determined in § 10 so as to suit the resolution of an infinite uniform primary wave, we have, as the effect of QQ',
MX
The development of this expression for the operation of a linear source would take us too far*. We must content ourselves with the limiting form assumed when kr is great, as it would almost always be in optics. Under these circumstances the denominator may be simplified by writing
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o and thus we obtain
{sin k (at — r) — cos k (at — r)\ = —r,-—-x sin k (at — r — ^X),   .. .(2)
which gives the effect of a linear source at a great distance.    The occurrence of the factor r~l- is a consequence of the cylindrical expansion of the waves.
* Theory of Sound, § 341.on which there are altogether n lines, no- = 2a sin w, and the value of the last term in (10) becomes
